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Abstract 

Objectives: The objectives of this paper are to examine the effects of religion 
and obesity on health and determine how the relationship varies by racial/ethnic 
groups with data from the Panel Study of American Race and Ethnicity (PS-ARE). 
Methods: Using ordinal logistic regression, the effects of religion and obesity on 
self-rated health and how the relationship varies by racial/ethnic groups are 
investigated. Additionally, to determine whether certain ethnic groups are more 
impacted by the frequency of religious attendance and obesity, whites, blacks, 
and Hispanics are analyzed separately with ordinal logistic regression. 
Results: When obesity was added in focal relationship between religious services 
attendance and self-rated health strengthened this focal relationship which is 
a suppression effect between religious services attending and self-rated health 
adding obesity. For BMI is also significantly associated with decreased odds of 
reporting better health-normal weight (OR = 2.99; 95% CI = 2.43-3.67) and 
overweight (OR = 2.19; 95% CI = 1.79-2.68) compared to obese. Subjects 
who attend religious services 1—2 time a year (OR = 1.30; 95% CI = 1.04—1.62) 
and 1-3 times a month (OR = 1.28; 95% CI = 1.05-1.57) are associated with 
increased odds of reporting better health. In whites, attending religious services 
1—2 times a year are associated with increased odds of reporting better health 
(OR = 1 .48; 95% CI = 1 .09-2.00) and 1-3 times a month are also associated with 
increased odds of reporting health (OR = 1 .34; 95% CI = 1 .02-1 .78) compared to 
never attending religious attendance. The frequency of religious services 
attendance of blacks and Hispanics are not associated with self-rated health. For 
BMI, being white is more positively associated with increased odds of reporting 
better health than black and Hispanic subjects. Although white subjects are less 
likely to attend religious services more frequently than black and Hispanic 
subjects, the influence on self-rated health in white subjects is more evidenced 
than other racial/ethnic groups. 

Conclusions: Although it was not proven that the association between partici- 
pation in religious services and self-rated health is mediated by obesity, the 
research shows the suppression effect of obesity between participation in reli- 
gious services and self-rated health. 



E-mail: sanggon.nam@fsmail.pfeiffer.edu 

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:// 
creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any 
medium, provided the original work is properly cited. 

Copyright © 2013 Korea Centers for Disease Control and Prevention. Published by Elsevier Korea LLC. All rights reserved. 



82 



S. Nam 



1. Introduction 

The association between religion and health is well- 
established in the literature. A number of research studies 
show a positive relationship between religion and health 
[1—8]. Those who attend religious services more 
frequently have better health than those who attend 
church less frequently [9] and they engage in healthier 
lifestyles than do those not affiliated with a church 
[4, 1 0, 1 1 ] . In addition, religion also helps in coping with or 
in protecting from stress, which can also produce better 
health outcomes [7,12,13]. Other research has found that 
"those who attend church more frequently have a greater 
number of social ties and interactions, rate their social ties 
more positively, and benefit from more frequent 
exchanges of goods, services, and information, than do 
those who attend church less frequently" [14]. 

Individuals who attend religious services more 
frequently are more likely to be healthy than those who 
attend less frequently in terms of specific health 
outcomes, such as depression [6], cardiovascular disease 
[15], anxiety [5], and mortality [4,16,17]. Self-rated 
health is also consistently positively associated with 
attending religious services [3,8,18—21]. Therefore, 
people who attend religious services more frequently 
may rate their health status better than those who do not 
attend religious services. 

Moreover, based on these positive associations 
between frequency of church attendance and health, 
there are a few interesting studies concerning the rela- 
tionship between frequency of church attendance and 
obesity. Research shows a positive relationship between 
attendance at religious services and obesity [22—26]. 
According to these studies, people who attend religious 
services more frequently tend to gain more weight than 
those who attend less frequently. People who are more 
involved in religious services tend to report better self- 
rated health [27,28] and less psychological distress [29]. 

It is an interesting finding that people who attend 
religious services more frequently are healthier, but 
more obese. The associations between religion, obesity, 
and health appear to be complex. The purpose of this 
research is to examine whether obesity mediates or 
moderates the effect of religious attendance on self-rated 
health. In other words, this paper will address the 
question of whether the relationship between frequency 
of religious attendance and self-rated health is 
strengthened or weakened when obesity is considered. 

In addition, there is little, if any, research that 
examines the potential effects of ethnicity on these 
relationships. Moreover, research has not explored 
associations between frequency of church attendance, 
health, and obesity by racial/ethnic group. Therefore, the 
present research will fill this research gap by investi- 
gating the relationships among religion, obesity, and 
health in white, black, and Hispanic populations. 



The objective of this paper is to examine the effects 
of religion and obesity on health and assess how the 
relationship varies by racial/ethnic group shown in 
Figure 1 . The central relationship will be the association 
between frequency of attendance at religious services 
and self-rated health, with obesity the hypothesized 
intervening variable. The primary research question is 
whether the association between participation at reli- 
gious services and self-rated health is mediated by 
obesity. The second goal of the research is to examine 
variation in this relationship by race/ethnic group. It was 
hypothesized that the aforementioned relationships will 
vary by race/ethnicity. These hypotheses will be evalu- 
ated with data from the Panel Study of American Reli- 
gion and Ethnicity (PS-ARE) [30]. 

2. Materials and Methods 

2.1. Study population 

Data from the PS-ARE are used in this research [30]. 
The PS-ARE seeks to understand the impact of religion 
on everyday life, and ultimately the connections 
between religious change and other forms of change in 
individuals and families over the course of their lives 
and across generations. It includes substantive modules 
on family relationships, deviance, health, civic partici- 
pation and volunteering, moral and social attitudes, and 
race and ethnic issues. 

The PS-ARE is an unprecedented, multi-level panel 
study that is specifically focused on religion and ethnic/ 
racial diversity in the USA. The target study population is 
non-institutionalized civilians in the USA who are 18 
years of age or older at the time of the survey in 2006. The 
PS-ARE includes 2610 respondents representing the 
diversity of the US population. The initial procedure 
utilizes a sampling frame of primary sampling units 
defined as three-digit zip code tabulation areas that cover 
98% of the occupied housing units in the USA. An 
average of 100 addresses from each selected zip code are 
randomly selected. Questionnaire letters are sent to all 
participating households 1 week before the first visit to 
sample subject households. During the first visit, sample 
households are selected and screened using a paper-and- 
pencil instrument. When individuals in selected house- 
holds agree to participate, an average of 80 minutes is 
required to complete the questionnaire. The questionnaire 
is administered using a laptop computer with an incentive 
of US dollars (USD)50 to complete the interview. The 
response rate for the survey is 50%. 

Of the total of 2610 individuals, only 2390 respon- 
dents are used in this analysis after Asian and other 
racial groups (220 individuals) were excluded. Of the 
these 2390 individuals, 1292 (54.1%) are white, 543 
(22.7%) are African American, and 555 (23.2%) are 
Hispanic. The PS-ARE employed an oversampling 
procedure for racial/ethnic minorities [30]. 
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2.2. Measures 

2.2.1. Sociodemographic measurements 

For this research paper, age, gender, marital status, 
education, household income, and the number of house- 
hold members are used as covariates. Regarding marital 
status, the original answer choices included: married (1); 
living with an unmarried partner (2); widowed (3); 
divorced/annulled (4); separated (5); and never married 
(6). However, in the analysis, marital status is categorized 
into two categories as married (1 and 2 combined) and 
unmarried (3, 4, 5, and 6 combined). Education is also re- 
categorized as "less than high school", "high school 
completed", "some college", and "bachelor's degree or 
higher". Original household income was re-categorized as 
"USD19,999 or less", "USD20,000-USD39,999", 
"USD40,000-USD69,999", and "USD70,000 or more" 
from the initial 20 categories. 

2.2.2. Frequency of attending religious services 
Religiosity is measured by the frequency of 

attending religious services. Respondents are asked, 
"How often do you attend worship services at your 
congregation?" Answers choices are: "never" (1); 
"once or twice" (2); "several times (but less than once 
a month)" (3); "once a month" (4); "2—3 times 
a month" (5); "once a week" (6); "twice a week" (7); 
and "three times a week or more" (8). In this analysis, 
religiosity is modified into four categories: "1—2 times 
a year" with (1) and (2) combined; "1—3 times 
a month" with (3), (4), and (5) combined; and "more 
than 1 time a week" with (6), (7), and (8) combined. 
Finally, missing cases (1335) from the initial answer 
are categorized as "Never". 

2.2.3. Body mass index 

Body mass index (BMI) is calculated by dividing 
weight in kilograms by height in meters squared (km/ 
m 2 ). However, a non-metric approximation can be 
calculated by dividing weight in pounds by height in 
inches squared and multiplying the result by 703 [31]. 
For this research, BMI is calculated based on the 
formula with weight and height derived from the data 
sample. BMI is categorized by "underweight (less 
than 18.5)", "normal weight (18.5-25.0)", "over- 
weight (25.0-30.0)", and "obese (more than 30)" 
based on the National Institutes of Health obesity 
standard [32]. 

2.2.4. Race/ethnicity 

For race/ethnic groups, respondents are asked, "What 
race or ethnic group do you consider yourself?" Answer 
choices consist of white, black, Hispanic, Asian Amer- 
ican, Pacific Islander, American Indian, or mixed. As 
mentioned earlier, only white, black, and Hispanic 
populations are used in the analysis. The final sample 
included 2390 respondents. 



2.2.5. Dependent variable: self-rated health 
Health is assessed by self-reported health. The orig- 
inal question capturing the level of self-rated health 
asked, "Would you say your health in general is excel- 
lent, very good, good, fair, or poor?" Answers choices 
are: "excellent" (1); "very good" (2); "good" (3); "fair" 
(4); and "poor" (5). However, reverse coding is used in 
the analysis with "poor" (1) to "excellent" (5) for 
ordinal logistic regression. 

2.2.6. Statistical analysis 

Statistical Analysis System (SAS Institute Inc., Cary, 
NC) version 9.2 was used in this analysis. The selected 
a level for statistical significance is 0.05. The descrip- 
tive statistics examine the frequency of sample statistics 
by racial/ethnic group. Using ordinal logistic regression, 
the effects of religion and obesity on health and how the 
relationship varies by racial/ethnic groups are investi- 
gated. Finally, white, black, and Hispanic groups are 
analyzed separately with ordinal logistic regression in 
order to examine whether certain ethnic groups are more 
impacted by the frequency of religious attendance and 
obesity. The p value for the proportional odds model 
assumption is 0.055, which is more than 0.05, so the 
assumption is not violated for ordinal logistic regression. 

2.2.7. Research hypotheses 

My research hypotheses included the following 
(Figure 1): 

HI: Is frequent attendance at religious services associ- 
ated with better self-rated health? 

H2: Is the association between frequent attendance at 
religious services and health mediated by obesity? 

H3: Do the associations between frequent attendance at 
religious services, health, and obesity vary by race/ 
ethnicity? 

3. Results 

Table 1 presents descriptive statistics of the overall 
sample. Of the total of 2390 individuals, 1292 (54.1%) 
are white, 543 (22.7%) are African American, and 555 
(23.2%) are Hispanic. The mean age was 47.01 years for 
white individuals, 41.98 years for black individuals, 
38.54 years for Hispanic individuals, and 43.90 years for 
the total population. The sample included 40.4% men 
and 59.6% women. Regarding education, 14.3% of the 
sample population did not finish high school, more than 
a third (41.2 %) finished high school, 19.2% held some 
college degree, and 25.4% had a bachelor's degree or 
higher. 

Overall, white individuals had the highest education 
followed by African Americans and Hispanics. More 
than half of the sample (58.4%) were married (living 
with spouse or unmarried partner). Regarding household 
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Figure 1. Conceptual model of hypothesized relationships between religious attendance, obesity, and self-rated health by race/ 
ethnic group. BMI = body mass index. 



Table 1. Descriptive statistics of the overall sample in the Panel Study of American Religion and Ethnicity (PS-ARE) 
(n = 2390) 





White 


Black 


Hispanic 


Total 


Population, n (%) 


1292 (54.1%) 


543 (22.7%) 


555 (23.2%) 


2390 (100%) 


Age (mean) 


47.01 


41.98 


38.54 


43.90 


Female, n (%) 


758 (58.7%) 


335 (61.7%) 


332 (59.8%) 


1425 (59.6%) 


Education, n (%) 










Less than high school 


93 (7.2%) 


88 (16.2%) 


159 (28.8%) 


340 (14.3%) 


High school 


506 (39.4%) 


250 (46.0%) 


224 (40.5%) 


980 (41.2%) 


Some college 


248 (19.3%) 


117 (21.5%) 


91 (16.5%) 


456 (19.2%) 


BA or higher 


438 (34.1%) 


88 (16.2%) 


79 (14.3%) 


605 (25.4%) 


Total 


1285 (100.0%) 


543 (100.0%) 


553 (100.0%) 


2324 (100.0%) 


Marital status, n (%) 


Married 


754 (58.4%) 


188 (34.6%) 


304 (54.9%) 


1246 (52.2%) 


Unmarried 


537 (41.6%) 


355 (65.4%) 


250 (45.1%) 


1142 (47.8%) 


Total 


1291 (100.0%) 


543 (100.0%) 


554 (100.0%) 


2388 (100.0%) 


Household income, n (%) 










USD 19,999 or less 


197 (17.1%) 


203 (41.0%) 


147 (30.2%) 


547 (25.6%) 


USD20,000-39,999 


263 (22.8%) 


130 (26.3%) 


161 (33.1%) 


554 (25.9%) 


USD40,000-69,999 


304 (26.3%) 


92 (18.6%) 


105 (21.6%) 


501 (23.5%) 


USD70,000 or more 


390 (33.8%) 


70 (14.1%) 


74 (15.2%) 


534 (25.0%) 


Total 


1154 (100.0%) 


495 (100.0%) 


487 (100.0%) 


2136 (100.0%) 




Number in household (mean) 


2.57 


2.88 


3.53 


2.86 


Religious attendance, n (%) 


Never 


648 (50.2%) 


256 (47.1%) 


347 (62.5) 


1251 (52.3%) 


1—2 times a year 


86 (13.4%) 


34 (11.8%) 


31 (14.9%) 


151 (13.3%) 


1—3 times a month 


241 (37.4%) 


118 (41.1%) 


72 (34.6%) 


431 (37.8%) 


More than 1 time a week 


317 (49.2%) 


135 (47.0%) 


105 (50.5%) 


557 (48.9%) 


Total 


1292 (100.0%) 


543 (100.0%) 


555 (100.0%) 


1139 (100.0%) 


BMI (mean) 


27.01 


29.95 


28.05 


27.92 


Underweight 


7 (1.4%) 


11 (2.1%) 


29 (2.4%) 


47 (2.1%) 


Normal weight 


129 (25.3%) 


158 (29.7%) 


485 (39.4%) 


772 (34.0%) 


Overweight 


159 (31.2%) 


186 (35.0%) 


405 (32.9%) 


750 (33.0%) 


Obese 


215 (42.2%) 


177 (33.3%) 


312 (25.3%) 


704 (31.0%) 


Total 


510 (100%) 


532 (100%) 


1231 (100%) 


2273 (100%) 


Self-reported health, n (%) 










Poor 


68 (5.3%) 


37 (6.8%) 


29 (5.2%) 


134 (5.6%) 


Fair 


184 (14.3%) 


105 (19.3%) 


120 (21.7%) 


409 (17.2%) 


Good 


294 (22.9%) 


136 (25.0%) 


152 (27.5%) 


582 (24.4%) 


Very good 


477 (37.1%) 


169 (31.1%) 


151 (27.3%) 


797 (33.5%) 


Excellent 


263 (20.5%) 


96 (17.7%) 


101 (18.3%) 


460 (19.3%) 


Total 


1286 (100.0%) 


543 (100.0%) 


553 (100.0%) 


2382 (100.0%) 



BA — bachelor's degree; BMI — body mass index; USD — US dollars. 
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income, around 50% of participants reported total 
annual household incomes of less than USD39,999. 
Generally, white participants had higher average 
household incomes than black or Hispanic participants. 
Mean household size was 2.57 people (white), 2.88 
people (black), 3.53 people (Hispanic), and 2.86 people 
(total). Regarding the frequency of religious attendance, 
slightly more than 50% of the sample never attended 
religious services. Black and Hispanic respondents were 
more likely to attend religious services more frequently 
than white respondents. 

Mean BMI was 27.01 (white), 29.95 (black), 28.05 
(Hispanic), and 27.92 (total). More than 50% of the 
sample reported their health as very good or excellent. 
Almost 25% of the sample reported their health as good. 
White participants reported better health than African 
American or Hispanic participants. 

Table 2 presents the ordinal logistic regression 
analysis of self-reported health on BMI and religious 
attendance. In Model 1, older age is negatively associ- 
ated with better health (OR 0.97; 95% CI 0.97-98), 
which indicates older people tend to have worse self- 
rated health. Higher income and education are associ- 
ated with increased odds of reporting better health. High 
income and education are positively associated with 
better self-reported health in all models (Models 1—5). 
In Model 2, being unmarried is negatively associated 
with better health (OR 0.83; 95% CI 0.69-1.00). In 
Models 2 and 3, being unmarried and living alone are 
associated with decreased odds of reporting better health 
compared to married respondents who are living with 
a partner. There are no significant racial differences in 
self-reported health. The frequency of religious atten- 
dance is included in the analysis in Model 3. Religious 
attendance is partially positively associated with better 
health. Compared to never attending religious services, 
individuals who attend religious services 1—3 times 
a month have increased odds of reporting better health 
(OR 1.24; 95% CI 1.01-1.51). When BMI is included in 
Model 4, normal weight (OR 2.95; 95% CI 2.39-3.60) 
and overweight (OR 2. 17; 95% CI 1 .77-2.66) compared 
to obesity are positively associated with better self- 
reported health. As expected, the obese tend to have 
poorer health. There are no significant racial differences 
in self-reported health. Finally, in Model 5, BMI is also 
significantly associated with decreased odds of reporting 
better health as regards normal weight (OR 2.99; 95% 
CI 2.43-3.67) and overweight (OR 2.19; 95% CI 
1.79—2.68) compared to being obese. Religious atten- 
dance is still significantly associated with increased odds 
of reporting better health. Individuals who attend reli- 
gious services 1—2 times a year (OR 1.30; 95% CI 

1.04- 1.62) and 1-3 times a month (OR 1.28; 95% CI 

1.05— 1.57) have increased odds of reporting better 
health. 

Generally, higher income, education, and frequency 
of religious attendance are associated with increased 



odds of reporting better health, whereas old age, 
unmarried (living alone), and BMI are associated with 
decreased odds of reporting better health. Gender and 
number of household members are not statistically 
significantly associated with better health in all models. 

Table 3 represents the ordinal logistic regression 
analysis of self-reported health on BMI and religious 
attendance by racial/ethnic group. In white individuals, 
attending religious services 1—2 times a year is associ- 
ated with increased odds of reporting better health (OR 
1.48; 95% CI 1.09-2.00), whereas attending religious 
services 1—3 times a month is also associated with 
increased odds of reporting better health (OR 1.34; 95% 
CI 1.02—1.78) compared to never attending religious 
services. Based on odd ratios, less attendance at reli- 
gious services (1—2 times a year) is more associated 
with better self-rated health than attending more reli- 
gious services (1—3 times a month). BMI is significantly 
associated with poor health in all racial/ethnic groups. 
BMI in white individuals is more associated with 
decreased odds of reporting better self-rated health 
compared to BMI in African Americans and Hispanics. 
Generally, normal weight and overweight are 2—3 times 
more positively associated with better self-reported 
health, whereas underweight is not significantly associ- 
ated with self-reported health compared to obese 
individuals. 

4. Discussion 

The objective of this research was to investigate the 
effect of religion and obesity on self-reported health and 
how the relationship varies by race/ethnicity. The first 
hypothesis is supported in that frequent participation in 
religious services is significantly associated with 
increased odds of reporting better health. However, in 
the ordinal logistic regression analysis of self-reported 
health on BMI and religious attendance by racial/ethnic 
group, only white individuals are associated with 
increased odds of reporting better health, while black 
and Hispanic individuals are not. Although white indi- 
viduals are less likely to attend religious services than 
black or Hispanic individuals, self-rated health in white 
individuals is more influenced by attending religious 
services than in other racial/ethnic groups. Moreover, 
attending religious services less frequently (1—2 times 
a year) is more associated with better health than 
attending religious services more frequently (1—3 times 
a month). 

In summary, attending religious services frequently is 
significantly associated with increased odds of reporting 
better health compared to never attending religious 
services; however, attending religious services less 
frequently is more associated with better health than 
attending religious services frequently. Consequently, 
attendance at religious services is positively associated 
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Table 2. Ordinal regression analysis of self-reported health on BMI and religious attendance 



OR (95% CI) 





Model 1 (n 


= 2329) 


Model 2 (n 


= 2135) 


Model 3 (n 


= 2135) 


Model 4 (n 


= 2051) 


Model 5 (n 


= 2051) 


Age 


0.97 (0.97- 


-0.98)*** 


0.97 (0.97- 


-0.98)*** 


0.97 (0.97- 


-0.98)*** 


0.97 (0.97- 


-0.98)*** 


0.97 (0.97- 


-0.98)*** 


Female 


0.99 (0.85- 


-1.15) 


0.97 (0.83- 


-1.14) 


0.95 (0.80- 


-1.11) 


0.97 (0.82- 


-1.14) 


0.93 (0.79- 


-1.10) 


Education 






















Less than high school 


1.00 




1.00 




1.00 




1.00 




1.00 




High school 


1.75 (1.37- 


-2.24)*** 


1.67 (1.30- 


-2.16)*** 


1.63 (1.26- 


-2 10)*** 


1.74 (1.34- 


-2 25)*** 


1.67 (1.29- 


-2 17)*** 


BA 


2.30 (1.74- 


-3.05)*** 


2.18 (1.63- 


-2 92)*** 


2.12 (1.58- 


-2 84)*** 


2.37 (1.76- 


-3.20)*** 


2.27 (1.68- 


-3.07)*** 


Graduate or more 


3.34 (2.52- 


-4.44)*** 


3.40 (2.52- 


-4 59)*** 


3.26 (2.41- 


-4.42)*** 


3.38 (2.48- 


-4 59)*** 


3.18 (2.33- 


-4 34)*** 


Marital status 


Unmarried 


0.86 (0.72- 


-1.02) 


0.83 (0.69- 


-1.00)* 


0.83 (0.69- 


-0.99)* 


0.84 (0.70- 


-1.02) 


0.84 (0.70- 


-1.01) 


Married 


1.00 




1.00 




1.00 




1.00 




1.00 




Income 






















USD 19,999 or less 


1.00 




1.00 




1.00 




1.00 




1.00 




USD20,000-39,999 


1.69 (1.36- 


-2.09)*** 


1.68 (1.35- 


-2.10)*** 


1.65 (1.32- 


-2 07)*** 


1.73 (1.37- 


-2 17)*** 


1.70 (1.35- 


-2 13)*** 


USD40,000-69,999 


2.47 (1.95- 


-3 12)*** 


2.38 (1.86- 


-3.04)*** 


2.34 (1.84- 


-2 99)*** 


2.48 (1.93- 


-3 19)*** 


2.44 (1.90- 


-3.13)*** 


USD70,000 or more 


3.24 (2.51- 


-4 19)*** 


3.49 (2.66- 


-4 57)*** 


3.43 (2.62- 


-4.50)*** 


3.53 (2.67- 


-4 65)*** 


3.45 (2.61- 


-4 55)*** 


Number in household 


0.97 (0.92- 


-1.02) 


0.99 (0.93- 


-1.04) 


0.98 (0.93- 


-1.04) 


1.00 (0.94- 


-1.06) 


1.00 (0.94- 


-1.06) 


Race/ethnicity 


White 






1.00 




1.00 




1.00 




1.00 




Black 






0.94 (0.76- 


-1.15) 


0.92 (0.75- 


-1.12) 


1.06 (0.86- 


-1.31) 


1.03 (0.84- 


-1.28) 


Hispanic 






0.83 (0.68- 


-1.03) 


0.84 (0.68- 


-1.03) 


0.93 (0.75- 


-1.14) 


0.94 (0.76- 


-1.16) 


Religious attendance 


Never 










1.00 








1.00 




1—2 Times a year 










1.18 (0.96- 


-1.47) 






1.30 (1.04- 


-1.62)* 


1—3 Times a month 










1.24 (1.01- 


-1.51)* 






1.28 (1.05- 


-1.57)* 


More than 1 time a week 










1.06 (0.76- 


1.46) 






1.15 (0.82- 


-1.61) 


BMI 






















18.49 or less 














1.59 (0.89- 


-2.86) 


1.62 (0.90- 


-2.92) 


18.5-24.9 














2.95 (2.39- 


-3.60)*** 


2.99 (2.43- 


-3.67)*** 


25-30 














2.17 (1.77- 


-2.66)*** 


2.19 (1.79- 


-2.68)*** 


More than 30.1 














1.00 




1.00 





*p < 0.05; **p < 0.01; ***p < 0.001. BA = bachelor's degree; BMI = body mass index; CI = confidence interval; OR = odds ratio. 
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Table 3. Results of ordinal logistic regression analyses on self-rated health by white, black, and Hispanic participants 



OR (95% CI) 





White (n 


= 1109) 


Black (n 


= 469) 


Hispanic (n = 473) 


Religious attendance 


Never 


1.00 




1.00 




1.00 




1—2 Times a year 


1.48 (1.09- 


-2.00)* 


1.29 (0.82- 


-2.03) 


0.91 (0.55- 


-1.50) 


1—3 Times a month 


1.34 (1.02- 


-1.78)* 


1.20 (0.79- 


-1.83) 


1.19 (0.76- 


-1.86) 


More than 1 time a week 


1.16 (0.74- 


-1.82) 


1.20 (0.59- 


-2.44) 


1.13 (0.53- 


-2.41) 


BMI 


Underweight 


1.44 (0.67- 


-3.12) 


1.52 (0.34- 


-6.78) 


2.08 (0.63- 


-6.81) 


Normal weight 


3.69 (2.77- 


-4 92)*** 


2.21 (1.45- 


-3.38)*** 


2.47 (1.61- 


-3 79)*** 


Overweight 


2.49 (1.86- 


-3.33)*** 


1.94 (1.30- 


-2 90)*** 


2.04 (1.35- 


-3.09)*** 


Obese 


1.00 




1.00 




1.00 





Analyses adjusted for age, gender, education, marital status, income, and number in household. *p < 0.05; **p < 0.01; ***p < 0.001. BMI — body mass 
index; CI = confidence interval; OR = odds ratio. 



with self-rated health, but reversely associated with the 
frequency of religious services attendance. 

However, the second hypothesis is not supported by 
this data analysis. When obesity was added in the focal 
relationship between religious services attendance and 
self-rated health strengthened the focal relationship. In 
other words, the relationship between the frequency of 
religious attendance and self-rated health is strengthened 
when obesity is considered. Thus, obesity is not 
a mediating effect but a suppression effect. There is 
a suppression effect between religious services atten- 
dance and self-rated health when obesity is considered. 

The third hypothesis was to examine variation in this 
relationship by racial/ethnic group. As expected, the 
relationship varies by ethnic group (white, African 
American, and Hispanic). However, there are no effects 
on self-reported health by race/ethnicity, although there 
are religious attendance and BMI differences within 
each racial/ethnic group. In white individuals, attending 
religious services less frequently is more associated with 
better self-reported health than attending religious 
services more frequently. The frequency of religious 
service attendance of black and Hispanic individuals is 
not associated with self-rated health. For BMI, white 
individuals are more likely to have increased odds of 
reporting better health than black or Hispanic individ- 
uals. BMI in white individuals is associated with 
decreased odds of reporting better health compared to 
African American and Hispanic individuals. The more 
frequent the attendance at religious services, the better 
the health that white individuals report. Thus, the third 
hypothesis is supported by the results of this analysis. 

There are several limitations to this research. As 
mentioned earlier, the many missing cases for the 
frequency of religious attendance were re-categorized as 
never attending religious services. However, as it is not 
always true that missing cases never attend religious 
services, this should be considered as a coding matter 
for the survey data. Second, the exclusion of Asian and 



other racial groups (220 individuals) could affect the 
sample size even though 220 individuals only constitute 
8.43% of the total of 2610 respondents. Finally, 
although the p value for the proportional odds model 
assumption is not violated for the ordinal logistic 
regression (p = 0.055), it is slightly greater than 0.05. 

In conclusion, although hypothesis 2 cannot be proved, 
hypotheses 1 and 3 are supported by the research findings. 
Although it was not demonstrated that the association 
between participation in religious services and self-rated 
health is mediated by obesity, the research shows the 
suppression effect of obesity on the association between 
participation in religious services and self-rated health. 
There are clear variations in racial/ethnic groups in this 
research. When each ethnic group is analyzed separately, 
BMI in white individuals is associated with decreased 
odds of reporting better health compared to African 
Americans and Hispanics. In addition, only the attendance 
of white participants at religious services is significant 
associated with better self-rated health. 

Although the association between participation in 
religious services and self-rated health is suppressed by 
obesity, this is possibly due to the sample size of white 
participants (n = 1109) compared to black participants 
(n = 469) and Hispanic participants (n = 473). Using 
other religious variables (i.e., importance of religion, 
religious guidance/religious authority, religious beliefs, 
and spiritual experiences) in the PS-ARE, future 
research could examine the association between reli- 
gious service attendance, self-rated health, and obesity. 
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